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change of colour which light of a certain wave-length 
undergoes when the intensity diminishes. Prof, von 
Bezold uses this curious fact to explain the peculiar 
colours seen in a landscape when viewed by moonlight, 
although the light reflected by the moon is identical in 
composition with sunlight. 

In his account of the elementary principles of optics the 
author abandons the old method of dividing vibrations 
into heat rays, light rays, and actinic rays. We note this 
point as it is one which must soon play an important part 
in physics and will doubtless provoke much discussion. 
The author seems to prefer the following method of 
viewing the facts to the old one :—A body absorbs a 
certain class of rays peculiar to itself; whether these 
rays are converted into heat or into chemically active rays 
depends upon the peculiar properties of the body. In 
order, however, to include in this statement all the facts 
included in the old division, we must add that, as a rule, 
bodies absorbing the ultra-violet rays are thereby ren¬ 
dered more chemically active, and, as a rule, bodies 
absorbing the red are thereby heated. This method of 
looking at the matter seems to us to be the one most 
closely agreeing with the facts. Prof, von Bezold gives, 
as a proof that the red rays may be chemically active, the 
fact that, as the green colouring matter of leaves absorbs 
the red end of the spectrum as well as the blue, the red 
rays alone are sufficient to sustain life in the plant. He 
might have referred to the recent discovery of Vogel, 
who photographed the red end of the spectrum by 
mixing a red colouring matter with bromide of silver ; 
and, on the other hand, to the fact observed by Budde, 
that chlorine is heated by the ultra-violet rays. The 
third chapter contains a short and clear abstract of 
recent researches on compound and primary colours. We 
would call attention specially to the passage in this chap¬ 
ter on colour and sound, in which the author refers to the 
influence of dwelling too much on the analogy between 
sound and light. Analogies are a very dangerous help to 
teachers, and are used by far too often. It requires at 
least a partial knowledge of the subject to see where the 
analogy begins and where it ends. Students generally 
either do not see where the analogy really lies, or want to 
carry it too far; a good many erroneous notions are 
thereby acquired. 

The most interesting chapter in the book, however, is 
the one on Contrast of Colours ; the examples are well 
chosen, and the coloured illustrations in the accompany¬ 
ing plates are in all cases convincing. The author shows 
with great success how little we may trust our own eyes 
as regards colour, and how difficult and even impossible 
it is to form a correct judgment of the relative darkness 
of two shaded fields, so long as they are not on the same 
ground. 

The last chapter, which treats of the combination of 
colours, is necessarily the least complete ; it shows, how¬ 
ever, that the application of the theory to the arts has 
fairly begun. It has already been said that this beginning 
does not justify us in demanding from painters obedience 
to rules which have not been proved to be valid without 
exception. It may be easy to discover the application of 
these rules in acknowledged masterpieces, and yet be 
difficult to state them in such an exhaustive way that 
compliance with them will in all cases lead to perfect har¬ 


mony. So long as this is not done it must not be expected 
that the painter will derive substantial help from the theory 
of colours. Arthur Schuster 


OUR BOOK SHELF 

Illustrations ofthe Principal Natural Orders of the 
Vegetable Kingdom. Prepared for the Science and 
Art Department of the Council of Education. By 
Prof. Oliver, F.R.S., F.L.S. (London, Chapman and 
Hall, 1874.) 

Few books published of late years will be of greater 
practical value to the botanical teacher or student than 
this. The want has long been painfully felt of a work 
which will give in as ^ few words as possible the salient 
characters of each of the more important natural orders, 
unencumbered by minutiae of structure which concern 
only the more advanced student. This want we have 
here most admirably supplied, not only by 150 pages of 
text, but by upwards of 100 plates, which present in the 
most lucid form a representation (plain or coloured, as 
may be preferred) of a section and diagram ” of a flower 
belonging to many orders, together with a drawing of the 
fruit, seed, or other organ the structure of which is of special 
importance. The very comprehensive title of the work 
might, unless the contrary is pointed out, lead to a little 
disappointment, when it is found that the descriptions, and 
still more exclusively the plates, refer almost entirely to 
the more important European orders ; very brief accounts, 
or in some cases none at all, being given of such remark¬ 
able extra-European groups as the Cycadeae, Gnetaceas, 
Proteaceae, Bignoniaceae, Piperacete, and others. As 
far as European botany is concerned, we cannot conceive 
that the work could have been better carried out. The 
plan which has been adopted of treating separately groups 
which are united together into a single order in our more 
advanced text-books—as for instance Fumariaceae as dis¬ 
tinct from Papaveracete ; Oxalideae and Tropteolacete 
from Geraniaceas, and Droserace® from Saxifragacete-- 
seems to us altogether commendable in a work designed 
especially for beginners. There has long been felt a desire 
that in text-books of botany the morphological and phy¬ 
siological portion should be divorced from the systematic 
and descriptive. We trust that in future this may be 
carried out, and that writers of text-books will confine 
themselves to the former branch, leaving the student to 
gain his elementary knowledge of the latter branch from 
special works like the one before us. A. W. B. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
anrmmitimlmis .] 

Photographic Irradiation 

In answer to Mr. Ranyard (Nature, vol. x. p. 205), I have 
to state that the opaque bar in my experiments was placed as 
close to the collodion as possible without touching it, not farther 
than ’oi in. from it, and that there were no photographic traces of 
diffraction bands. 

Allow me now to suggest a possible explanation of the dif¬ 
ferent results given by Mr. Ranyard’s and my own experiments. 
One important difference in the arrangement of the two experi¬ 
ments was, that in the one case the opaque bar was in contact 
with the collodion, and in the other case it was placed at a very 
short distance from it. In the experiments with the bar in con¬ 
tact with the collodion, the nitrate of silver solution on the 
surface of the plate would not form a true plane but would be 
curved upwards at the edge of the bar ; and further, this curve 
would not be regular, but would have irregularities correspond¬ 
ing to every irregularity in the edge of the bar. This irregular 
curved fluid surface would cause irregular refraction of the light 
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falling at the edge of the bar, and would give rise to bright and 
dark parts on the sensitive surface; the bright parts would be 
extended by molecular irradiation underneath the opaque bar, 
and would give rise to the irregular brushlike projections men¬ 
tioned by Mr, Ranyard, instead of the uniform extension obtained 
when the bar is kept a short distauce from the collodion. It is 
also possible that the irregular curved fluid surface may at certain 
points, where the bar was not in actual contact'with the collodion, 
have bent the rays of light underneath the bar and given rise to 
the irregular extension of the image, JOHN Aitken 

Darroch, Falkirk, July 18 

I must confess myself at issue with Mr. Stillman as to the 
result of his experiment with the strip of blackened wood laid 
upon the collodion film. I have tried a similar experiment, and 
find the images of bright objects sharply cut off. Even with a 
film of four thicknesses of collodion and an exposure of ten 
minutes, I cannot detect the smallest encroachment. The minute 
brushes mentioned by me in my last week’s letter only occa¬ 
sionally occur, and appear to be due to a circulation in the liquid 
film beneath the opaque object, probably caused by some chemi¬ 
cal impurity, for I notice that the brushes only occur when the 
film beneath the opaque object is soiled. 

It cannot be argued that because there is a difference in the 
amount of irradiation in two pictures taken by different processes 
(instruments, exposures, and other conditions being similar), 
that therefore the spreading action must take place within the 
film, for the plates prepared by the two processes may not be 
equally sensitive, and the pictures may really correspond to what, 
with the same process, would be different amounts of exposure. 
Or again, the relative rates at which faint and intense light im¬ 
print themselves in the two processes may differ. Want of 
sensitiveness to the action of faint light is, I imagine, the reason 
why irradiation is apparently decreased by the use of the red 
collodion. A. Cowper Ranyard 


Vapourising Metals by Electricity 

In a paper in Nature (vol. x. p. 190) Mr. H. Hopkins gave 
a short description of some experiments on vapourising metals by 
electricity between two microscopic slides, and said that the 
layer thus produced can be investigated by a microscope, and 
employed in various ways to determine the character of the 
metal. 

But the author did not point out the wonderful ch'awings shown 
by the layer, chiefly when a slight gold sheet is used. 

This fact, very interesting in connection with molecular 
vibrations, has been illustrated by Prof. Magrini in a lecture de¬ 
livered at the Museum of Florence, some years ago, and trans¬ 
lated in La Revue Scicntifque (t. iv. p. 77 °)> with some woodcuts 
prepared by Prof. Magrini himself. 

A. Rodirr 


Earth-shrinkings and Terrestrial Magnetism 

In my previous letter (vol, ix. p. 201) I gave some reasons for 
believing that the earth is shrinking chiefly about its equatorial 
region, and is being thrust out in the direction of the Poles, and 
that the distribution of this force may be correlated with that of 
terrestrial magnetism. As this view is somewhat novel and re¬ 
volutionary, and if true will lead to considerable modification of 
the theories generally held on cosmical forces, I wish to support 
it by some other considerations. 

I must predicate, as to a great extent proved, that volcanoes 
are not found in areas of upheaval. On this point I think the 
evidence is conclusive, and as I have previously written about it 
I shall not again enlarge upon it. I must predicate also that the 
earth as a whole is shrinking. This I tried to show in my pre¬ 
vious letter. It follows from these facts that the large areas we 
know to be rising must be compensated by larger areas that are 
sinking, and that we may in a measure map these latter areas out 
by mapping out volcanoes ; for, ex hypothesis they occur either 
in. areas of depression or along the border lines of the oscillating 
land. 

Thus occurring, and themselves with the related phenomena 
of earthquakes, being the most vigorous proofs we have of the 
mobility of the. earth’s crust, we may predicate further that they 
will be found most actively at work where movements of the 
earth are most vigorously active, and that where they are libe¬ 


rally scattered, there the earth’s c rust is the most yielding. Now 
if we examine the distribution of volcanoes from this point of 
view -we shall find that our main position is amply supported. 
Within the Arctic circle there is only one volcano, so far as we 
know—that of Jan Mayen. Within; the Antarctic there is not 
one. North of the 60th degree of north latitude we have the 
volcanoes of Iceland, and three or four in Alaska, and these 
only. South of the 60th degree of south latitude we have Mount 
Erebus and its companions in the South Shetlands, and these 
only. Between the parallels of 40 and 60 the number of vol¬ 
canoes increases considerably. In the northern hemisphere they 
probably number over sixty ; but the vast majority of these are 
contained in the semicircular line of volcanoes formed by the 
Kurile and Aleutian Islands, and which crown that vast area of 
depression, the Pacific Ocean. In the southern hemisphere we 
still have exceedingly few, perhaps not more than a dozen, 
and these along the line of the Andes. It is in the region 
bounded on the north and south by the 40th parallels of latitude 
that we find volcanoes distributed in the greatest profusion, and 
the focus of distribution is even more narrow than this, for it 
may be bounded in fact by the 20th parallel on each side of the 
Equator. It is here we have that region described by so many 
writers in graphic terms, the Eastern Archipelago, with its 109 
volcanoes in active operation. “From Papua to Sumatra, 
every large island,” says M. Reclus, “ including probably the 
almost unknown tracts of Borneo, is pierced with one or more 
volcanic outlets. There are Timor, Flores, Sumbawa, Lornbok, 
Bali, and Java, which last has no less than 45 volcanoes, 28 of 
which are in a state of activity, and lastly the beautiful island of 
Sumatra. Then to the east of Borneo, Ceram, Amboyna, 
Golola, [the volcano of Ternata, sung by Camoens, Celebes, 
Mundanao, Mendora, and Luzon ; these form across the sea, as 
it were, two great tracks of fire.” (Reclus, “The Earth,” 498.) 
Here also is that wonderful congeries of Pacific volcanoes de¬ 
scribed by the same graphic author. “ The volcanoes of Abrim 
and Tauna, in the New Hebrides, Turahoro, in the Archipelago 
of Santa Cruz, and Semoya in the Salomon Islands, succeeding 
one after the other, connect the knot of the Feejees to the region 
of the Sunda Islands, where the earth is so often agitated by 
violent shocks. This region may be considered as the great focus 
of the lava-streams of our planet.” It is within the same 
narrow limits also that we have the most active signs of move¬ 
ment in the Atlantic basin, namely, in the Little Antilles group 
of the West India Islands. In regard to the two regions last 
mentioned, there is a fact remarkably confirming the general 
position I argued in favour of in a previous letter, namely, that 
volcanoes are indicative of areas of depression, and which was 
unknown to me when I wrote it. M. Reclus says — “ It is a ie« 
markable fact that the two volcanic groups of the Antilles and 
the Sunda Islands are situated exactly at the Antipodes one of 
the other, and also in vicinity of the two poles of flattening , the 
existence of which on the surface of the globe has been proved by the 
recent calculations of astronomers. (Op. cit., p. 503.) 

These facts seem to me to support very strongly my conten¬ 
tion that the earth is shrinking chiefly in its equatorial region. 
Volcanoes are in my view the mediate and not the immediate 
results of the shrinking of the earth; earthquakes on the con¬ 
trary are its immediate result. There is considerable difficulty 
in mapping out a chart of their frequency and intensity, but we 
may say safely that such a chart would have a deeply-coloured 
zone in the equatorial regions, that it is there where earthquakes 
and especially submarine earthquakes chiefly abound, and abound 
also in their more vigorous type. This can only be if that area 
is also the chief area of disturbance of the earth’s crust. Another 
fact which points in the same direction is that discussed by 
Bischof, namely, that the soundings in the greater oceans increase 
as we near the equator, this increase taking place relatively to 
the land masses and not being merely due to the bulging out of 
the water in those parts by the force of attraction. So that if 
we accept the level of Africa or the Pampas of Brazil as a 
mean we shall find the greatest pits and hollows in the crust 
in the equatorial region. 

In regard to the connection of this earth-shrinking with terres¬ 
trial magnetism, I wish to quote one or two paragraphs from 
Dr. Zollner’s paper in the “Philosophical Magazine” on the 
origin of the earth’s magnetism, to the conclusions of which, 
however, I cannot in any way assent. I quote him on the sub¬ 
ject of the correlation of earthquakes with magnetic disturbances. 
He is quoting from Mr. Lamont’s work. 

“ Kreil has given many cases,” he says,” where magnet;c dis> 
turbances coincided with eaithquakesj hence be thinks—cor> 


© 1874 Nature Publishing Group 






